Abstract -Aims: To estimate harmful alcohol habits in a sample of incident sick-listed individuals compared with a random sample from the general population taking social background, health and work-related factors into account. Methods: Data for this cross-sectional questionnaire study were collected in 2008 in the Västra Götaland region, Sweden. The study population (19-64 year olds) consisted of 2888 consecutive incident sick-leave sample (ISS) and 3567 individuals from a random population sample (RPS). The mailed questionnaire included Alcohol Use Disorder Identification Test and validated instruments on health and work-related factors. Socio-demographic data came from register data. Analyses were made with χ 2 tests and logistic regression analyses. Results: No differences in prevalence of harmful alcohol habits were found between men in the ISS (22%) and the RPS (21%). Compared with women in the ISS, a higher proportion of women in the RPS were likely to report harmful alcohol habits [14 versus 9% (P < 0.001)]. This difference was confirmed in the logistic regression analyses where women in the RPS had higher odds of having harmful alcohol habits compared with women in the ISS [odds ratio (OR) = 1.54 (95% confidence interval (CI): 1.23-1.89)]. Even after controlling for significant confounders (age, low income, high self-reported health and high level of perceived symptoms), we found that the differences in harmful alcohol habits remained [OR = 1.44 (95% CI: 1.16-1.81)]. Conclusions: Harmful alcohol habits were no commoner in men and women who belonged to the sample of incident sick-leave cases. Future studies are needed to analyse the predictive value of harmful alcohol habits on sickness absence length and the time until return to work after sickness absence.
INTRODUCTION
At present, research cannot provide policymakers with evidence regarding alcohol habits as a way to decrease levels of sickness absence (Hensing and Wahlström, 2004) . A firm knowledge base to guide prevention, treatment and rehabilitation is required. This knowledge is important since sickness absence constitutes significant public costs in several European countries and for employers.
Studies in favour of an association between alcohol consumption and sickness absence among men were two Scandinavian time series studies over 67 (Norström, 2006) and 44 years (Norstrom and Moan, 2009 ). In both studies, an increase of the total alcohol sale by 1 litre 100% alcohol was associated with a 13% increase in sickness absence. No significant associations were found among women. A Finnish longitudinal study found a curvilinear association between alcohol consumption and sickness absence measured as any medically certified sick-leave spell of 4 days or longer (Vahtera et al., 2002) . A cross-sectional Australian study found an association between the level of risky drinking patterns and self-reported alcohol-related sickness absence (Roche et al., 2008) . In a longitudinal Swedish study, a higher number of sickness absence days 12 months prior to the screening was found among those who were identified with an Alcohol Use Disorder Identification Test (AUDIT) score of 8 or more (Hermansson et al., 2002) . Heavy average, binge and problem drinking were associated with self-certified sickness absence of 1-3 days' duration in an employed sample of middle-aged Finnish women and men (Salonsalmi et al., 2009) . Problem drinking, non-drinking and heavy drinking were associated with medically certified sickness absence of 4 days' duration or longer among both men and women (Salonsalmi et al., 2009) . Also binge drinking was associated with medically certified sickness absence in women. The strongest associations were found between binge drinking more than once a week in both women and men (Salonsalmi et al., 2009) . In yet another Finnish study (Johansson et al., 2009) , an association was found between alcohol consumption measured as the number of alcohol drinks consumed per week and sickness absence measured as the number of days absent during a year, most pronounced in men with low education.
Other studies have not been able to find support for any association between alcohol measures and sickness absence (Hensing and Wahlström, 2004) . A follow-up study of hospital physicians and nurses compared none to moderate consumption and moderate to high consumption (Kivimaki et al., 2001) . No association was found between alcohol consumption and short spell (1-3 days) of sickness absence in physicians and in the comparison of moderate-and high-consuming nurses (Kivimaki et al., 2001) . Abstaining nurses had higher odds for short-term sick-leave spells compared with moderate drinkers. Also the number of long-term sick-leave spells (4 days or longer) was analysed with the same comparisons as for short term. Significant higher odds for long-term sick-leave spells were found for high-consuming nurses compared with moderate consumers. No statistical associations were found among physicians or in the comparison of abstaining nurses and moderate drinkers. In a prospective, follow-up study, a comparison was made between men in Japan and Great Britain (Morikawa et al., 2004) . There was no association between alcohol consumption measured as the frequency of drinking occasions per week and sickness absence (longer than 7 days) in Japanese men. For British men there was, however, a negative association between moderate (1-3 drinking occasions per week) and high (4 or more drinking occasions per week) alcohol consumption and sickness absence. Finally, a Danish study of employed adults did not find any differences in alcohol consumption measured as the weekly consumption between those who became long-term sick-listed (>8 weeks) during follow-up and those who did not (Christensen et al., 2007) . Other studies focused on problem drinking. Moore et al. (2000) found a non-linear association between the number of positive answers to the questions used in CAGE and the absence from work. CAGE is a four items screening test for alcohol problems. The abbreviation stands for cut-down, annoyed, guilty and eye-opener, and refer to the content of each of the four items. In a study including Swedish women, no association was found between self-reported alcohol problems and the number of sickness absence days (Bendtsen et al., 2003) . Roche et al. (2008) did not find any statistically significant association between the level of risky drinking patterns and self-reported sickness absence due to any illness or injury.
As seen above, previous studies of alcohol consumption, drinking patterns and risky consumption, respectively, and sickness absence are contradictory. Measures of alcohol habits differ between studies. Measures of sickness absence vary as well: frequency of short or long sick-leave spells, proportion sick-listed or number of sickness absences are some examples. Potential associations between alcohol habits and sickness absence might be related to short-term consequences such as absence due to hangover, alcoholrelated injuries at work which is likely to result in both short-, medium-and long-term absence or alcohol-related mental and physical illness (Babor et al., 2003) . Some reasons behind contradictory findings might be methodological limitations, study design differences or difficulties in estimating if the sickness absence is an alcohol-related problem caused by changes in drinking habits (Osterberg, 2006) . Studies that use samples from a particular occupational group can involve a selection bias related to drinking patterns or sickness absence (Allebeck and Mastekaasa, 2004) . When both incident and prevalent sick-leave cases are included in the study, sample biases related to changing drinking patterns associated with being sick-listed per se can be introduced. Changes in alcohol habits during a sick-leave period might be caused by economic restraints, use of medication or an increased use of alcohol to release feelings of tension. To reduce these biases, a sample of newly sick-listed individuals rather than a sample of those already on sick leave would be an advantage to study. It would also be beneficial to depart from a general population rather than samples of specific occupational groups or work places. The rationale behind this study was the need for systematic knowledge to guide policy decisions regarding alcohol habits and prevention, treatment and rehabilitation in sickness absence. However, there was also a scientific need for a study design that avoids selection bias. The alcohol consumption patterns in Sweden have changed dramatically within the last 15 years (Ramstedt, 2010) and new studies are needed. The overall aim of this study was to estimate the levels of harmful alcohol habits in a sample of incident sicklisted individuals compared with a random sample from the general population taking the social background, health-and work-related factors into account.
METHOD
This study is part of the 'Health Assets Project', and was designed as a cross-sectional study based on data collected between mid-February and June 2008 in the Västra Götaland region, Sweden (Fig. 1) . This region includes both urban and rural areas and has a population of 1.6 million (17% of the Swedish population).
This study complied with the World Medical Association's Declaration of Helsinki. The Health Assets Project was approved by the Ethics Committee, University of Gothenburg, Sweden: registration number 039-08. The data collection was done by Statistics Sweden and delivered to the research group with a serial number to secure the identity of the participants. An information letter was enclosed with the mailed questionnaire. This included information regarding the study aim, data collection procedure, and contact details of the researcher, and information that withdrawal from the study was possible at any time.
Study population
The study base was constituted of two different samples (19-64 year olds) from the general population of the region: the incident sick-leave sample (ISS) and the random population sample (RPS). In the Swedish sickness insurance scheme, gainfully employed individuals are covered from Day 15 of a sick-leave spell. The first 14 days of the sickness benefit are paid by the employer (i.e. sick pay). Individuals not gainfully employed (part-or full-time unemployed) are covered by the social insurance scheme from the start of a sick-leave spell. For both groups, the first day of a sick-leave spell is a qualification day and neither sick pay nor sickness benefit is paid.
The ISS (n = 6140) was identified by the Swedish Social Insurance Agency between the middle of February and April 2008 ( Fig. 1) . Irrespective of the reasons for sick leave, all consecutively sick-listed individuals (≥14 days) were included. The RPS (n = 7984) was randomly selected by Statistics Sweden, representing 0.5% of the population in the region. Included in the present study were those who stated that they had used alcohol within the last 12 months (Fig. 1) . The study population therefore consisted of the ISS (2888) and the RPS (3567).
The response rate of the baseline questionnaire was 54% in the ISS ( Fig. 1 ; 34% men and 66% women). This distribution of sickness absence over women and men corresponds with the general sick-leave distribution in Sweden. In the RPS, the response rate was 50% (45% men and 55% women). There was a significantly higher dropout rate for men and women in the youngest age group (19-30), lowest income level (≤149,000 SEK/year) and participants born outside Sweden (not shown in any table). Single men or women also had a higher dropout rate as had women living in urban areas. The pattern was similar for both samples.
Data collection and questionnaire
Data were collected through a mailed questionnaire followed by two reminders (Fig. 1) . The questionnaire contained questions concerning socio-demographic factors, physical and mental health, sick leave, working life, family conditions, health habits, leisure and lifestyle.
Self-reported alcohol habits were the outcome measure and were measured in the questionnaire through 11 questions. One question asked if the participants had been drinking alcohol within the last 12 months. Individuals who answered positively filled out the Swedish version of the WHO's recommended questionnaire the AUDIT (Bergman and Kallmen, 2002) . AUDIT consists of 10 questions covering three domains: 'alcohol consumption', 'signs of alcohol dependence' and 'alcohol-related harm' (Bergman and Kallmen, 2002) . This study used the complete AUDIT questionnaire (Selin, 2006) in its original form with a total AUDIT score of 40. The response alternatives of the first question were: to 'less than once a month'(0), '1-3 times a month' (1), '1-2 times a week' (2), 'Several times a week' (3) and 'Daily or almost daily' (4). The total AUDIT score was dichotomized into 'not at risk' (men: 0-7 and women: 0-5) and 'harmful alcohol habits' (men: ≥ 8 and women: ≥ 6; Kallmen et al., 2007) .
When alcohol habits are studied in sickness absence, those who quit drinking due to health problems might introduce a bias. This study was designed to make possible a comparison between incident (e.g. new sick-leave cases) and a random sample of the general population. By including only incident sick-leave cases, we reduce possible effects of sickness absence related to those who quit drinking due to lingering health problems, long-term medication use, economic strain following longer sick-leave periods or reasons related to social occasions at work. To deal with those who quit drinking due to acute disease, we controlled for current sickness absence. The RPS used as a comparison group in this study included individuals on long-term sickness absence and disability pensioners. Those groups are likely to include 'sick quitters' and so we also ran all analyses with those groups excluded. There were only minor changes in the estimates, none changed the overall results regarding direction or level and all findings remained significant.
Registered variables from Statistics Sweden identified as important to investigate for confounding effects were age, education, country of birth, civil status, occupational class and income. Self-reported variables from the questionnaire identified as important to investigate for confounding effects were health, pregnancy, children at home, job strain, physical and mental challenges at work and employment status (e.g. work, unemployment, disability pension, studies). Owing to the time lag between inclusion and answering the questionnaire, individuals from both samples moved in and out of sickness absence. Any consequent confounding effect by current sick leave was therefore examined in the analyses. Health was measured with the WHO well-being scale (Bech et al., 1996) and the Common Symptoms in the General Population of Women instrument (Krantz and Ostergren, 1999; Krantz et al., 2005) , and for job strain the Karasek Demand Control model (Karasek and Theorell, 1990 ) was used.
Analyses
All analyses were done separately for men and women. Since no psychometric evaluation of AUDIT was found in a sick-listed sample, the internal consistency was tested with Cronbach's alpha analyses for the ISS (Bowling, 2002) . The internal consistency in the ISS for the total AUDIT questionnaire was 0.83 for men and 0.77 for women. χ 2 tests were used to examine differences in proportion between the ISS and the RPS concerning 'drinking alcohol within the last 12 months' (Table 1) and AUDIT (Table 2) . Logistic regression analyses were used in several steps to confirm any differences in alcohol habits between the samples and to control for possible confounders. In Step 1, any differences in harmful alcohol habits between the ISS and the RPS were examined through univariate logistic regression analyses (Table 3 , Model 1).
Step 2 was used to examine the possible confounders through logistic regression models. Variables likely to have confounding effects were tested separately. A variable that caused an~15-20% change in the coefficient for the samples when compared with Step 1 was used in Step 3 (Hosmer and Lemeshow, 2000) .
Step 3 consisted of a back-step multiple logistic regression model with AUDIT as the dependent variable, and the samples and all the possible confounders as independent variables (Table 3, Model 2). Possible confounders in this step were age, income, self-reported health, self-reported chronic illness/disabilities and level of perceived symptoms. The most non-significant independent variables were then excluded manually one at a time and the model rerun until all independent variables showed a statistical significance (P < 0.05; Hosmer and Lemeshow, 2000) .
RESULTS

Use of alcohol within the last 12 months
The proportion of men who reported alcohol use within the last 12 months was 91% in both the ISS and the RPS (Table 1) . Corresponding figures for women were 87 and 88%. A higher proportion of men with a lower education in the ISS had used alcohol within the last 12 months than in the RPS (Table 1) .
Differences in harmful alcohol habits between the ISS and the RPS
No differences in harmful alcohol habits were found between men in the ISS and men in the RPS. Harmful alcohol habits were identified in 22% of men in the ISS and 21% of the men in the RPS (Table 2 ). This lack of differences were also confirmed by a univariate logistic regression model [odds ratio (OR) = 0.96 (95% confidence interval (CI): 0.79-1.17; P = 0.703); Table 3 , Model 1]. For women, a significant difference in harmful alcohol habits was found between the samples. Compared with the women in the ISS, more women in the RPS were likely to have harmful alcohol habits (14 versus 9%, P < 0.001). These differences were confirmed with the univariate logistic regression model [OR = 1.54 (95% CI: 1.23-1.89; P < 0.001); Table 3 , Model 1]. Further logistic regression models showed that variables tested as possible confounders concerning differences in alcohol habits for women in the two samples were age, income, self-reported health, self-reported chronic illness/handicap and level of perceived symptoms. When all non-significant variables had been excluded from the multivariate model in Step 3, the following significant confounders remained: age, low income, high self-reported health and high level of perceived symptoms (Table 3 , Model 2). Also, after controlling for significant confounders, we found that the odds of women in RPS having harmful alcohol habits compared with women in the ISS were higher (Table 3 , Model 2; OR = 1.44 (95% CI: 1.16-1.81; P = 0.001)]. In both samples, women over 30 years old had lower odds of having harmful alcohol habits than women between 19 and 30. Compared with women of higher income, women with an income of ≤149,000 SEK/year had higher odds of having harmful alcohol habits in both samples. Women reporting good health had lower odds of having harmful alcohol habits.
DISCUSSION
As in several earlier studies (Kivimaki et al., 2001; Vahtera et al., 2002; Morikawa et al., 2004; Norström, 2006; Christensen et al., 2007; Johansson et al., 2009; Norstrom and Moan, 2009; Salonsalmi et al., 2009) , the findings regarding the association between alcohol habits and sickness absence diverged between women and men in this study. We did not find any differences in harmful alcohol habits as measured with the AUDIT between men in a sample of incident sick-leave cases and a random sample of the general population. We did, however, find significantly higher odds for harmful alcohol habits for women in a RPS compared with a sample of incident sick-leave cases even after controlling for confounders including current sick leave.
No differences in harmful alcohol habits between men in the two samples Unlike earlier studies by Hermansson et al. (2002) , Roche et al. (2008) , Salonsalmi et al. (2009) , we did not find a higher proportion of or higher odds for harmful alcohol habits for men in the ISS compared with men in the RPS. Hermansson et al. (2002) performed their study in Sweden and used the AUDIT, but used a sample of transportation blue and white collar workers only, while this study included a cross section of all employed individuals who became sicklisted during the inclusion period. Roche et al. did not use AUDIT, but more important was that they used self-reported alcohol-related sickness absence which is a more narrow measure of sickness absence than to include all different types of absence. Salonsalmi et al. had a similar study population as the ones included in this study and measured sickness absence as short-term (1-3 days) and long-term (4 or longer days) sickness absence. Since our sample consists of individuals who were sick-listed 14 days or longer, different findings can be expected between our study and studies focusing on short-term absences only. Sick leave associated with short-term consequences of harmful alcohol habits such as the absence due to hangover cannot be identified by a study design as ours. In the Swedish sickness insurance legislation, sick pay benefits for short-term absence among employees are paid by the employer and information on such absences are not available in registers. Salonsalmi et al. also analysed long-term absence defined as sick-leave spells of 4 or more days' duration. No further information on the distribution of sick-leave spells of different length is available, and comparisons are difficult since the variation between the length of sick-leave spells might be considerable. Differences in alcohol measures make comparisons with studies including only alcohol consumption measures less feasible. Our findings were more in line with those of Tomasson et al. (2004) (with one exception that was non-significant) and the part in the study by Roche et al. (2008) where they found that harmful alcohol habits were unrelated to sickness absence. The studies are not completely comparable since measurements used to assess harmful alcohol habits and to assess sickness absence differed. Also Kivimaki et al. (2001) and Morikawa et al. (2004) failed to find associations, but in those studies alcohol was measured in terms of the frequency of drinking occasions rather than harmful or risky alcohol habits.
Our study was based on samples of the general population. This is an advantage since it reduces a possible alcohol-related selection bias in and out of different occupations. A possible reason for the absence of a positive association might be that the ISS represents a sample with resources; it consists mainly of individuals who are employed and entitled to compensation from sickness insurance. The RPS is more heterogeneous and included employees and a higher proportion unemployed than the ISS, as well as full-time early retired and long-term sick-listed. The latter groups were not at all included in the ISS. However, findings were the same also when analyses were made with these groups excluded, and the employment status was adjusted for in the logistic regressions. The RPS might also include individuals excluded from the labour market owing to alcohol problems. The dropout can be expected to be higher in the most severe cases of alcohol and drug abuse and social exclusion.
Self-reports have often been said to involve underreporting, but in a recent study the level of under-reporting in Swedish studies was lower than expected compared with earlier assessments (Ramstedt, 2010) . Furthermore, Ramstedt (2010) showed that the under-reporting of alcohol habits seems to decline. This may be connected to an overall change in Swedish alcohol culture where alcohol consumption is less associated with shame and stigma. The dropout level can be expected to be higher in men with alcohol or drug disorders and social exclusion. However, any bias owing to dropout and under-reporting of alcohol habits is expected to be similar across the samples. Thus, dropout and under-reporting cannot explain our findings.
Differences in alcohol habits between women in the two samples Unlike the findings among men, a difference in harmful alcohol habits between the two samples of women was found. A higher proportion of women in the RPS had harmful alcohol habits. Earlier studies have been contradictory. Salonsalmi et al. (2009) found an association between problem and/or binge drinking in women and sickness absence, while Bendtsen et al. (2003) did not find a higher number of sickness absence days in women with selfreported alcohol problem. As it was for men, the RPS of women was more heterogeneous than the ISS. A possible explanation of our findings is that some of the individuals in RPS have already been marginalized in the labour market owing to alcohol-related problems. Conversely, the sample of incident sick-leave cases has social and material resources since they all have employment even if a proportion were part-time unemployed. Another explanation might be economic. In earlier studies, economic factors have been related to higher consumption levels in women (Bloomfield et al., 2006) . A higher proportion of women in the RPS had a higher income compared with women in the ISS. Yet another explanation could be that sickness absence is related to health problems and in some cases medication (Bendtsen et al., 2003) . It can be contradictory or unpleasant to use alcohol in some conditions (Läkemedelsindustriföreningen, 2010) .
'Sick quitters' and sickness absence 'Sick quitters' are usually defined as individuals who have quit or reduced drinking due to health problems or associated treatment. In studies of long-term health consequences, 'sick quitters' are of concern since they are categorized with the group of abstainers. Thus, they contribute to the associations found between abstention and negative health outcomes found in several studies, also known as the J-shaped correlation between alcohol and health problems. In a recent study, Liang and Chikritzhs (2010) found that individuals who had diabetes, hypertension and anxiety were more likely to report reduced or ceased alcohol consumption the year prior to the survey. No association was found between reduced or ceased alcohol consumption and heart disease, cancer and depression. Finally, an association between severity of health problems and reduced alcohol consumption was found. Most likely the severity of a certain health problem is important in 'sick quitting'. Apart from the pure health-related reasons for reducing or quitting drinking, other factors might also influence drinking patterns during sick leave. Reduction of consumption levels might be triggered by lower income. However, there might also be forces that trigger increased drinking. To be sick-listed per se might increase feelings of shame and anxiety in societies where work is highly valued. The use of alcohol to reduce tensions related to these feelings is possible. Time-off work might initiate or exacerbate harmful alcohol habits since the positive pressure from the social network at work and the framework in time, place and tasks created by paid work is absent.
With regard to our study, we have no information on alcohol consumption the year prior to the data collection; so we cannot compare the proportions of 'sick quitters' in the two samples. We found that harmful alcohol habits were no more common in the ISS compared with the RPS, and that the proportion of women with harmful alcohol habits was higher in the RPS compared with the ISS. An important question is, of course, if the findings fully or partly were due to 'sick quitting' in the ISS. There are some arguments against this. First, it is not evident that the proportion of 'sick quitters' is higher among the ISS. In the RPS, which is a random sample of the general population, disability pensioners, unemployed and long-term sick-listed are represented and in those groups, as in the ISS, both health-related reasons and 'sick-leave' reasons (lower income, fewer contacts with social network, etc.) might lead to reduced consumption of alcohol. Secondly, we adjusted for current health problems which are likely to indirectly reduce the effects of 'sick quitters', since those with health problems are more likely to be 'sick quitters'. However, differences between the two samples remained. Finally, it is not clear that sick leave leads to reduced consumption of alcohol. It might, as discussed above, lead to increased levels of alcohol consumed mainly due to social and psychological reasons (coping with tensions and feelings of shame). We do not rule out that there might be some effects of 'sick quitting', but it does not explain the major part of the differences found between the two samples, neither for men nor for women.
Method discussion
The most important strength of our study is the selection of a total, consecutive sample of the ISS. To our knowledge, no other study that focuses on alcohol habits in incident sickleave cases representing a wide range of occupational groups is available. Since our data are based on a general population sample taken from registered data (Fig. 1) , selection bias was avoided. Sampling a group of incident sick-listed individuals, adjusting for current sick leave and comparing with and without long-term sick-listed and/or disability pensioners in the RPS also meant that a possible bias of consequences of sick leave on alcohol habits or 'sick quitting' could be reduced as discussed above. Estimating the extent of this reduction was not possible since we have no information whether the participants changed their alcohol habits as a result of their sickness absence or not. Surprisingly, there are, as far as we know, no scientific studies that have explored 'sick quitting' in a sickness absence context. This study is cross-sectional and conclusions regarding causality cannot be drawn. Otherwise, the limitations in this study are mainly, as discussed above, related to the validity of self-reported data (Bowling, 2002) . Validated and recommended instruments have, however, been used in measuring alcohol habits (Bergman and Kallmen, 2002) , health-related variables (Bech et al., 1996; Krantz and Ostergren, 1999) and psychosocial work situations (Karasek and Theorell, 1990) .
Although there was a rather high and systematic dropout rate, it was similar across both samples. Therefore, the comparisons between the samples do not seem to be biased by this. The estimates of proportions with harmful alcohol habits need to be interpreted with care, and cannot be considered as representative of the source population owing to the systematic dropout of young men and individuals with low income. The dropout could also be significant for the overall levels of associations.
CONCLUSIONS
In this study, a sample of incident sick-listed women was compared regarding harmful alcohol habits with a RPS. Higher odds for harmful alcohol habits for women in the RPS were identified even after controlling for confounders. For men, no differences were identified between the two samples. This supports the results from prior studies which do not identify any association between harmful alcohol habits and sickness absence. Future studies are needed to analyse the predictive value of harmful alcohol habits on the length of sickness absence and the time until return to work after sickness absence.
